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1. (Currently amended) A charged particle beam alignment method which 
performs an axis alignment for a llns and uses a charged particle beam apparatus having a 
lens for converging a charged parti:le beam emitted from a charged particle source and 
forming a sample image by detecting secondary charged particles emitted from a sample 
by radiating the charged particle beam onto the sample converged by the lens, the method 
comprising the steps of: 



changing a convergence condition of an objective lens to two states when a 
deflection condition of an alignment aeflector is rendered to a first state; 

detecting a first two dimensional deviation between first and second sample 
images obtained when the deflection condition of said alignment deflector is rendered to 
the first state; 

changing the convergence condition of said objective lens to at least two states 
when the deflection condition of said alilnment deflector is rendered to a second state; 

detecting a second two dimensional deviation between third and fourth sample 
images obtained when the deflection condition of said alignment deflector is rendered to 
the second state; 



calculating an unknown changing depending on an operation a condition of a 
said charged particle beam optical system apparatus by applying information of the first 
and second two dimensional deviations to em equation finding the deviation of the sample 
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imngp rolntivo to a rhVigo of an alignment condition indicating the relation of an 
alignment condition and deviation of the sample images; and 

obtaining the alignment condition based on the calculated unknown and a 
condition in which an imag&deviation becomes small when the convergence condition of 
the objective lens varies is changed to the two condition . 

2. (Currently amend&l) A charged particle beam alignment method which 
performs an axis alignment for aniastigmatism corrector by an alignment deflector and 
uses a charged particle beam apparatus having an astigmatism corrector for performing an 
astigmatism correction of the charged particle beam emitted from a charged particle source 
and forming a sample image by detecnjng secondary charged particles emitted from a 
sample by radiating said charged particle beam corrected by said astigmatism corrector 
onto the sample, the method comprising me steps of: 

changing a correction condition oi said astigmatism corrector to two states when 
a deflection condition of said alignment deflector is rendered to a first state; 

detecting a first two dimensional deviation between first and second sample 
images obtained when the deflection condition If said alignment deflector is rendered to 
the first state; 

changing the correction condition of sail astigmatism corrector to at least two 
states when the deflection condition of said alignmlnt deflector is rendered to a second 
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detecting^ second two dimensional deviation between third and fourth sample 
images obtained whe\the deflection condition of said alignment deflector is rendered to 
the second state; 

calculating an Unknown changing depending on an optical a condition of said 
charged particle beam by applying information of the first and second two dimensional 
deviations to an equation finding the deviation of the sample imago relative to a change of 
nn alignment condition indicating the relation of an alignment condition and deviation of 
the sample images; and 



obtaining the alignment condition based on the calculated unknown and a 
condition in which an image deviation becomes small when the correction condition of the 
astigmatism corrector is changed t& the two condition. 



(Canceled) 



^ (Currently amended) \ A charged particle beam apparatus which forms a 

sample image based on an output of a detector and has a charged particle source, a lens for 
converging a charged particle beam emittld from the charged particle source, an alignment 
deflector for performing an axis alignment \f the said charged particle beam for the 
convergence lens, and the detector for detec&ig secondary charged particles emitted from 
a sample by radiating said charged particle b^Lm thereonto, the charged particle beam 
apparatus comprising: 

a memory for memorizing first an^ second sample images obtained by 
changing a convergence condition of said lens to two states when a deflection condition of 
said alignment deflector is rendered to a first stataand for memorizing third and fourth 
sample images obtained by changing the convergence condition of said lens to two states 
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when the deflection condition of said alignment deflector is changed to a second condition; 
and 

a control device for calculating an aligner condition of said alignment 
deflector based on a first deviation between said first and second sample images and a 
r . nmnH Hnvintirm hntwoln r . rnrf third and fourth sample images a coefficient indicating the 
two dimensional deviatkm between said images with respect to a signal supplied to said 
alignment deflector based ©n said first and second two dimensional deviations, wherein 
the signal to be supplied to lie alignment deflector is calculated using said coefficient such 
that the deviation between said images becomes zero or nearly zero . 

(Original) Th^harged particle beam apparatus according to claim^ 
wherein said control device calculates said aligner condition based on a condition in which 
the deviation between sample images obtained by changing the condition of said 



convergence lens to the two states 
s 

V?. (Original) The charged particle beam apparatus according to clair 
wherein said control device controls said lens and said alignment deflector so that said first 
and third sample images are obtained bv rendering said alignment deflector from the first 
state to the second state in a state where said lens is rendered to a certain convergence 
condition and then said second and fourthtsampie images are obtained m a state where 
said lens is rendered to other convergence conditions. 

<9 \ * 

yf. (Original) The charged partite beam apparatus according to claim/, 
wherein said control device acquires at least said four sample images and then restores the 
deflection condition of the alignment deflector m an optical condition when said first 
sample image is acquired, thus calculating a drimamount based on the deviation between 
both sample images. 
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j& (CurWtly amended) A charged particle beam apparatus which forms a 
sample image basedVn an output of a detector and has a charged particle source, an 
astigmatism corrector |or performing an astigmatism correction of a charged particle beam 
emitted from the charged particle source, an alignment deflector for performing an axis 
alignment of the said changed particle beam for said astigmatism corrector, and the 
detector for detecting secondary charged particles emitted from a sample by radiating said 
charged particle beam thereto, the charged particle beam apparatus comprising: 

a memory for m&morizing first and second sample images obtained by 
changing a correction conditiomof said astigmatism corrector when a deflection condition 
of said alignment deflector is rendered to a first state and for memorizing third and fourth 
sample images obtained by changmg the correction condition of said astigmatism corrector 
to two states when the deflection condition of said alignment deflector is changed to a 
second condition; and 

a control device for calculating an aligner condition of said alignment 
deflector based on a firot deviation between said first and second sample images and a 
r . nrnnH Hnvintinn hntwnnn nniH third nndttoiirth namplo images a coeffici e nt indicating the 
two dimensional deviation between said images with respect to a s ignal supplied to said 
alignment deflecto r based on said first and second two dimensional devi ations, wherein 
the signal to be supplied to the alignment defector is calculated using said coefficient such 
that the deviation between said images becombs zero or nearly zero . 



(Original) The charged particlelbeam apparatus according to claim-8^ 
wherein said control device calculates said aligner condition based on a condition in which 
the deviation between sample images obtained bj^changing the condition of said 
convergence lens to the two states. 
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(Original The charged particle beam apparatus according to clain^, 
wherein said control de\ice acquires at least said four sample images and then restores the 
deflection condition of th\ alignment deflector to an optical condition when said first 
sample image is acquired, ftps calculating a drift amount based 

on the deviation between both sample images. 

^11-14. (Canceled) 

\ 0 Jg. (Currently amended) A charged particle beam alignment method 

which performs an axis alignments a charged particle beam for an optical device by an 
alignment deflector and uses a charged particle beam apparatus having an optical device 
for changing the charged particle beam emitted from a charged particle source and 
forming a sample image by detecting Secondary charged particles emitted from a sample 
by radiating said charged particle bearrapnto the sample, which is changed by the optical 
device, the method comprising the steps W: 

changing said optical device to al least two states when a deflection condition of 
said alignment deflector is rendered to a firsl state; 

detecting a first two dimensional deviation between first and second sample 
images obtained when the deflection conditior^pf said alignment condition is rendered to 
the first state; 

changing the optical device to at least two conditions when the deflection 
condition of said alignment deflector is rendered t® a second state; 
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detecting a s^ond two dimensional deviation between third and fourth sample 
images obtained when tha deflection condition of said alignment deflector is rendered to 
the second state; and 

determining an operation condition of said alignment deflector based on 
information nf tho firnt and noSpnd deviations calculating a coefficient indicating the 
deviation between said images with respect to the signal supplied to said alignment 
deflector based on said first two dimensional deviation and said second two dimensional 
deviation, wherein an operation condition of the alignment deflector is determined using 
said coefficient such that the deviation between said images becomes zero or nearly zero . 

w 

x*5. (Currently amended) A charged particle beam apparatus which 

has a charged particle source, an optical device for aligning a charged particle beam 
emitted from the charged particle source, and an alignment deflector for performing an 
axis alignment for the optical device, thl charged particle beam apparatus comprising: 

calculation means for calculating a deflection amount of said alignment 
deflector; wherein 

a plurality of calculation methods for calculating said deflection amount arc 
mnmorized in said calculation means, and selection moans for selecting at least one of the 
calculation methods is provided 

a charged particle source; 

an optical element for adjusting a charged particle beam emitted by said 
charged particle source: and 
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an alignment deflector for axis adjustment with respect to said optical 

element 

said apparatus further comprising selection means for selecting based on a 
given indicator whether a coefficient indicating the sensitivity of the alignment 
deflector should be recalculated, or the operation condition of said alignment deflector 
should be determined using a coefficient that is stored in advance. 



(Original)! The charged particle beam apparatus according to claim 
y>, wherein said calculation m^ns calculates the deflection amount of said alignment 
deflector based on a movement aariount between a plurality of images obtained when a 
condition of said optical device is Ranged. 

j ^8. (Original) Tlfe charged particle beam apparatus according to claim 

JA, wherein said calculation means calculates the deflection amount of said alignment 
deflector based on a movement amoura between a plurality of images, and the number of 
the images provided for a calculation clmnges depending on a selection of the calculation 
method by said selection means. 

4 
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(Original) The charged particle beam apparatus according to claim 



wherein said calculation means computes a predetermined variable based on a 
movement amount between a plurality of images obtained when a condition of said optical 
device is changed and calculates a change amoilnt of said alignment deflector based on the 
predetermined variable, and 

wherein the number of the images prodded for a calculation changes depending 
on a selection of the calculation method by said selection means. 
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20-21. (Canceled) 

(Original) A charged particle beam apparatus which has a charged 
particle source; an astigmatism corrector for performing an astigmatism correction of a 
charged particle beam emitted from said charged particle source; an objective lens 
disposed between said astigmatism corrector and a sample onto which said charged 
particle beam is radiated, the objective lens converging said charged particle beam; a first 
alignment deflector for aligning an optical axis of said charged particle beam with said 
astigmatism corrector; and a second alignment corrector for aligning the optical axis of said 
charged particle beam with said objective lens, the charged particle beam apparatus 
comprising: 

control means for performing a focus adjustment by use of said objective 
lens, for performing an axis alignment by use of said first alignment deflector, for 
performing an axis alignment by use of said second alignment deflector, and for 
performing an astigmatism correction by use of said astigmatism corrector. 

(Currently amended) A charged particle beam apparatus which 
has a charged particle source; an optical device for aligning a charged particle beam 
emitted from said charged particle source; an alignment deflector for performing an axio 
alignment with said optical device; and an image display device for displaying an image 
based on a secondary charged particle beam emitted from a sample by radiation of said 
charged particle beam. The charged particle beam apparatus according to claimj^ the 
charged particle beam apparatus further comprising: 
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calcula&on means for calculating a deflection amount of the alignment 
deflector based on a movement amount between a plurality of images obtained when a 
condition of said optilal device is changed, wherein 

the plur mity of images obtained when the condition of said optical device is 
changed are displayed In said image display device . 



9- \<* 



(Currently amended) A charged particle beam alignment apparatus 
method for a charged particle beam apparatus having an optical element for varying a 
charged particle beam emitted by a charged particle source, and an alignment deflector for 
aligning the axis of the charged particle beam with respect to the optical element, wherein 
the apparatus forms a sample image by detecting secondary charged particles that are 
emitted by the sample as the sample is irradiated with the charged particle beam, the 
method comprising: 

varying a condition of th^pptical clement in each of a first and a second state of an 

\\ 

adjustment condition of the alignment deflector; 

Y 

detecting a deviation betwec^n sample images formed in these conditions; 

calculating, based on the two^Lcviations obtained in the first and second states, such 
a condition of the optical clement tha|thc deviation between the images obtained when the 
condition of the optical element is varied becomes zero or nearly zero; and 



operating the optical element urtdcr the calculated condition 
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' 

calculating^ two dimensional deviation between images formed when a condition 
of said optical elemlnt is varied; and 

calculating an a&ial adjustment condition for said alignment deflector that would 
make smaller said two dimensional deviation, the method further comprising: 

calculating a coefficient indicating a relationship between a signal supplie d to said 
alignment deflector and th& two dimensional deviation between said images: and 

calculating, based on laid coefficient a signal supplied to said alig nment deflector 
such that the deviation between said images becomes zero or nearly zero . 



it 



(Currently amended) A charged particle beam apparatus comprising a 
charged particle source, an optical element for varying a charged particle beam emitted by 
the charged particle source, an alignment deflector for aligning the axis of the charged 
particle beam with respect to the optical element, and a detector for detecting secondary 
charged particles emitted by the sample as it is irradiated with the charged particle beam, 
the appnrnhi r fegmmg a sample imafee based nn nn output of the detector. The charged 
particle beam apparatus according frlclaiirL^, the apparatus further comprising: 

I 

means for emitting an alarm wukn the deviation between the images, which results 
when the optical element condition is varied, exceeds a predetermined range, or when 
there is no structural information on the|mages that is necessary for the detection of an 
image deviation. 

(Currently amended) /^charged particle beam apparatus comprising a 
charged particle source, an optical clcmont'ior varying a charged particle beam emitted by 
the charged particle source, an alignment deflector for aligning the axis of the charged 
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particle beam with rcsplct to the optical clement, and a detector for detecting secondary 
charged particles cmittc&by the sample as it io irradiated with the charged particle beam, 
thn nppnmhir. forming a r . ^nplo image based^pn an output of the detector, The charged 
particle beam apparatus according to claim 3^ the apparatus further comprising: 

means for calculating an alignment condition of the alignment deflector based on 
information obtained from thevsample image; 

means for quantizing the sample image; and 

means for emitting an alarmWhen a quantized value obtained by the quantization 
means is equal to or below a predetermined value. 
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pFfc (Currently amended) u A charged particle beam apparatus comprising a 
charged particle source, an optical element for varying a charged particle beam emitted by 
the charged particle source, an alignmentMcflcctor for aligning the axis of the charged 
particle beam with respect to the optical element, and a detector for detecting secondary 
charged particles emitted by the sample as ilis irradiated with the charged particle beam, 
fho nppnmfiir , forming a nnmplo imago bnnodvon an output of the detector. The charged 



particle beam apparatus according to claim^A the apparatus further comprising: 



means for measuring the width of an object on the sample based on a line profile 
obtained by scanning the sample with the charge^ particle beam either one or two 
dimensionally; and 



means for registering at least one of the sample image, the line profile and the 
optical condition of the charged particle beam, whem\ the deviation between the images, 
which results when the optical element condition is varied, exceeds a predetermined 
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range, or when there i^io structural information on the images that is necessary for the 
detection of an image /ft/iation. 

^ ». 

28T (Currently amaended) A charged particle beam apparatus comprising a 
charged particle source, anraptical clement for varying a charged particle beam emitted by 
the charged particle source, mi alignment deflector for aligning the axis of the charged 
particle beam with respect to oto optical element, and a detector for detecting secondary 
charged particles emitted by tnbraamplc as it is irradiated with the charged particle beam, 
tho apparatus forming a r,nmp1n^Ligp based on ^ output of the detector, The charged 
particle beam apparatus accordingly claim^, the apparatus further comprising: 

means for measuring the widm of an object on the sample based on a line profile 
obtained by scanning the sample witAthe charged particle beam either one or two 
dimensionally; 

means for calculating an alignment condition of the alignment deflector based on 
information obtained from the sample irrage; 

means for quantifying the sample irmge; and 

means fur registering at least one of tl^ sample image, the line profile and the 
optical condition of the charged particle bearrl when the deviation between the images, 
which results when the optical element condition is varied, exceeds a predetermined 
range, or when there is no structural inf ormaticri on the images that is necessary for the 
detection of an image deviation. 

0 . 

(Currently amended) A chared particle beam apparatus comprioing a 



charged particle source, an optical element for ac 



a charged particle beam emitted 
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by the charged partfrlo source, and an alignment deflector for aligning the axis of the 
charged particle bear^ath jrpspect to the optical element The charged particle beam 
apparatus according tcMaimJHT the apparatus further comprising: 

means for forminAan image based on secondary charged particles obtained by 
scanning a sample with thl charged particle beam; and 



\ y I means for calculating^ deflection amount of the alignment deflector based on 



y w information about the image, 



wherein the processing m the calculating means is repeated when the amount of 
deflection calculated by the calcmating means is equal to or more than a predetermined 



value. 




/ c f T ^\ 20. (Currently amended)! A charged particle beam apparatus comprising a 



charged particle source, an optical element for adjusting a charged particle beam emitted 
by the charged particle source, and an alignment deflector for aligning the axis of the 



rhnrgnH pnrtirlo honm with respect to the optical element; The charged particle beam 
apparatus according to claimffi , the apparatus further comprising: 

means for detecting centers of gravity in the patterns of two images obtained when 
the charged particle beam scans while changing a condition of the optical element; and 

means for calculating a deflection amount of the alignment deflector based on a 
deviation between the centers of gravity of the two patterns. 
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(j^^ 17 ^ (New) 
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^ ^^^^ (New) A |harged particle beam apparatus comprising: 

^gjflt) a charged particle sourc^; 

an optical element for acjjusting a charged particle beam emitted by the charged 
particle source; 

an alignment deflector fo| aligning the axis of the charged particle beam with 
respect to the optical element; 

a detector for detecting charged particles emitted by a sample as the sample is 
irradiated with the charged particle beam; and 

a control device for calculatmg a two dimensional deviation between images 
obtained when a condition of said Iptical element is varied, 

wherein said control device calculates a signal supplied to said alignment deflector 
and a coefficient indicating a variation in the deviation between said images, and calculates 
a signal to said alignment deflector iBsing said coefficient such that the deviation between 
said images becomes zero or nearly Jpro. 
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